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ABSTRACT 


A rield experiment was conducted to determine whether 
ameircular braeketing sight, framing the styont saght on 
a standard rifle, could enhance the effectiveness of the 
mmc SYStTCM@mmeSnOTe range, quick reaction type engace- 
ments. Two bracket sizes (1.32 and 2.64 inches in dianm- 
eer) were mounted on MI6Al rifles. Targets at ranges 
of 25 and 50 yards, were 2xposed individually in random 
mmmence tor }26 seconds. Ten enlisted infantrymen each 
meee 20 rounds at the targets using each bracketine sieht 
and an unmodified control sight. Results showed that a 


23% increase in hits resulted with the smaller bracketing 
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I. BACKGROUND 


A. GENERAL PROBLEM 

The Small Arms Advisory Committee Summer Conference 
Sponsored by the Advanced Research Projects Agency, Office 
of the Secretary of Defense and held at Stanford Research 
imaercute, Menlo Park, Califoinia, from 22 Jume to 10 July 
imey0, sought to identify areas in small arms systems wnich 
needed improvement or change, and to isolate ideas and 
memeepts which could lead to tne development or modifica- 
tion of equipment and technaauwes to mech senescence do mire 
fact that changes were needed was illustrated by statistics 


such as nearly 60,000 rounds per casuaity as the average 
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205000 in Korea. 


foe eGlriC PROBLEM 

Among the general areas investigated was the function 
Gietarget acquisition. Target acquisition was defined as 
"the integrated process of detecting, identifying, in some 
cases designating, bringing weapon sights to bear, and 
flere .'* 

In the sub-area of sighting, the committee concluded 
that while existing sighting systems on rifles and machine 
guns were rugged and reliable, and while they permitted the 
merase rifleman to deliver accurate fire under firing 


range conditions, they appeared to contribute little to 


the infantryman's performance in the combat environment. 








dims was considered particularly tCruesim mostecnorrescamxc 


emeagements and in all might actionce 


Ce PEoEARCH ser ro Ra 

The present project describes research which was con- 
ducted to determine the effects of a proposed concept for 
Sighting system modification. The modification was pro- 
posed to enhance the effectiveness of an individual rifle- 
man in short-range, quick-reaction engagements. 

The primary goal of the research was to provide infor- 
mation which would aid in answering the following questions: 

Would modification of the sighting system using the 
proposed concept increase the effectiveness of the individ- 
ual rifleman? 

What should the physical characteristics of the pro- 


posed modification be? 


D. MODIFICATION 

The proposed concept was to reverse the existing ar- 
rangement of the rifle sights. The rear sight would be a 
pereweana the front sight a relatively large frame. The 
modified system would enable the infantryman to bracket the 


target quickly and relatively accurately. 








Il. EQUIPMENT DES Tey 


ie PRELIMINARY CONSIDERATIONS 

The facts that the modified sights would only be ap- 
meeeeable to a portion of the situations in which ayrifle 
would be employed and that the existing sighting systems 
were adequate for most other situations indicated that the 
modification should augment the existing sights and not 
marr the ability of the rifleman to uSe them. 

fn Semeqduirement couldebe satisfied Dyeemploying a 
imgame around the front sight and leaving the rear sight 


unmodified. 


B, SHAPE 

Two basic shapes were considered as potential candi- 
Gates for the frame. These were a circle, and an open- 
mommea rectangle. Mock-ups of two sizes of each type were 
iewmeed On a standard MI6Al rifle, and preliminary testing 
was conducted which indicated that the circular design more 
meaimatrely bracketed a typical target. 

The fact that the M16Al rifle had been selected by the 
U. S. Armed Forces for use in jungle warfare, which is 
Mmemeecterized by short-range, quick-reaction engagements, 


suggested using that rifle as a test vehicle. 


eC. om 25 
Dmoutain intonation Concerning the ome munmclallciee 1 


of the frame, it was necessary that more than one size be 
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pate FP SS ee 


tested. Frames were designed which when mounted on the 
M16A1 rifle would encompass the breadth of three average 
men, and six average men at a distance of 25 yards. The 
breadth of an average man was taken as 20 inches, so the 
Piemes would encompass 60 inches and 120 inches, respec- 
tively, at the prescribed distance [1]. The corresponding 
mir were .66 inches and 1.32 inches respectively. Fig- 
ure 1 shows a sketch of the small and large bracketing 
Semis as they would be seen by the shooter in relation 
memeime front sight of an MIG6Al rifle. Figures 2 and 3 
show side views of the experimental sights mounted on the 
Pow rifle, Figures 4 and 5 show front views of experi- 


memealy Sights mounted on the MI6Al rifle, and Figures 6 
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Figure 5. Front View of 2.64" dia Experimental Bracketing 
Sight on M16Al1 Rifle. 
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Beeure 6. Infantryman at the Ready Holding M16Al Rifle with 
Pooe dia Experimental Bracketiieg olemm 
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Lic eeROCERIRES 


a. TEST VARIABLES 

Two standard M16Al rifles were modified with the cir- 
Sular frames, and a third rifle was left unmodified. The 
primary variables were sight configurations, range to tar- 
Set, and direction to target relative to the rifileman. 
Mimemsecond and third factors were chosen so that, in the 
event that a difference was detected between the sight con- 
figurations, it could be determinéd whether the differences 


ememeonsistent under range and direction changes. 


B. foul ePROCEDURE 
Bore ‘Ss) wee tcstedy ed! oF abc 
were trained in the technique of quick-fire shooting. Per- 
pomilanee with the different sight configurations was tested 
mimrmestandardized testing situation. The test bed was an 
open area of flat terrain between two approximately 10 ft. 
Hoegh berms. The Ss eo aia des Penateds -7 rine pOsiE Len 
and fired at four pop-up targets which appeared in random 
Gedo, 10° right or left at ranges of 25 and 50 yards as 
shown in Figure 8. Only one round was fired at each target 
exposure, and each target appeared five times. 

mach Subject (Ss) fired the standardized test withweedes 
meme configuration. The order of firing and the sight cone 


figuration were randomly assigned. The firing was done 


under normal daylight conditions. The sky was partially 
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overcast, and the temperature was moderate to COOR. alk 
firing was done in the standing or offhand position, and 
all target exposures were 1.6 seconds 1mmcdirat memset ler 
meetings had indicated that this time interval would pro- 
duce a hit probability slightly iess than .»9 Wall Glee cor les 


modified M16Al rifle. 


ee SwoIECTS 

The Ss were 10 U. S. Army enlisted men from "'F" Company, 
Experimentation Battalion, Experimentation Brigade, U. Se 
Army Combat Development Command Experimentation Command, 
Ft. Ord, California. Each S had an 1 ieeamt hy) Malt ay ae ele 
eueaetonal Speciality and all had previously been trained 
in the technique of auick-fire shooting. Other than that, 


Temenecial selection criteria were used. 


Di; TRAINING 

Prior to testing, the Ss were given approximately two 
hours of training. A short refresher lecture was Cave teen 
the principles of quick-fire shooting, followed by betes 
instructions in the changes in that technique to be employed 
with the modified sight configurations. The, oS> tired) bayve 
rounds with each of the sight configurations to fami) a ame ize 
themselves with the proper body-weapon-target ad ime memes, 
and then a complete training run of the experiment was con- 


ducted. 


Be MEASURE OF EFFECTIVENESS 
During testing, the ability of Ss to hit suddenly ap- 
fearing tureets at close range Was determinedas us Were 


Zi 








Required to fire one round at each expOsee se ancc aun 


gZ0erounds with each sight configuration.) imo measure o: 


+. 


eeerectiveness was the number of hits scoredgon cach €arnge- 


byeeach shooter with each sight configuration, 
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Ivy. FINDINGS AND THEIR Ue iieni 


A. SIGHT CONFIGURATIONS 

Wse of the smaller version Gi ie Ssiciweodiiieseion 
yielded significantly more hits than use of either of the 
Gener two configurations. Use of the larger version of 
mmommodification did not vield a significantly different 
number of hits than the standard sight configuration. Us- 
aiemenae small frame, 51.5% of the shots fired were hits, 
mime With the large frame, 41.5% were hits, and with the 
meamdarad ritle 42% of the shots hit the target. With 200 
rounds fired using each sight configuration, the small 
bracketing sight yielded a 23% improvement over the standard 
Pee cS 

ijese findings suggest that the expemimental bracketing 
eiemtecan considerably enhance performance in a short-range, 
G@ulmek-reaction situation, but that the effect 153 dependent 


upon the size cf the sight modification. 


Bi RANGES 

The targets which were 25 yards from the firing posi- 
meonewere hit by a significantiy larger proportion of the 
Feunas tired at them than were those at 50 years. The 
closer targets were hit by 68.5% of the rounds fired at 
them, while those farther away received 31.5% hits. 

fi@ese findings suggest that the inversesne hac longue. 
tween distance and accuracy is severe at short ranges in 


meek -reaction firing. 
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C3 DIRECTION OF -FiRE 

The targets on the right-hand eside won sie mshoe ura 
meme Hit Significantly more often than these wonmenceucaee 
The right hand targets received 55% hits, while those on 


the left received 45 


oe 


these findings, combined with the facteenatealics 
meeoc the rifle right-handed suggest that a rifleman is 
considerably more likely to hit a target on the side which 
iemenes the handedness cf his shooting in a short-range, 


oeeek-reaction situation. 


iD. INTERACTIONS 

The pairwise interactions between the test variables 
were not significant, and neither was the three-way inter- 
ferronm as shown in Fisure 9. 

fine lack of sisn@ficant interactions indicates that 
Miemaimprovement in hit probability achieved with the smail 
Peomeemodification is consistent over changes in range and 
direction, at least within the parameter values employed. 
momcmstipoests that the rifleman could configure his weapon 
ene way when he expected a short-range quick-reaction en- 
®agement, and not be concerned with range or direction to 


miemcarget. 


F, mee Pe RENCES 
Wines SS agreed Ssiconificantly in the preference ordermag 
of the sight configurations. The smail bracketing sight 


was most preferred, the standard configuration second most 
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Figure 9. Relationships of Direction of Fire Range to TVarges 
and Sight Configuration to Percent Hits. 








preferred, and the large bracketing sight was the least pre- 


ferred. 
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V. CONCLUSIONS 


ihe proportion of rounds whueh ampeeren eee cn em 
Silont-range, quick-reaction engagements coulde be merceased 
Dyeetne employment of a front sight modification in the form 
Seeeae circle which surrounds the sight. 

A modification of this type could be designed as an 
Geg-on modification to existing MI6Al rifles, at relatively 
low cost. 

ines modifiveation would be beneficial in tee traznane 
Of the individual rifleman as well as in the employment of 
miemweapon as it tended to increase the Ss confidence, by 


increasing the proportion of hits scored, and was preferred 
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VI. RECOMMENDATIONS 


Aw: PRESENT CONGER | 

The question of whether or not the concept of augment- 
ing the front sight with a frame could increase ene prop 
ability of a hit in a short-range, quick-reaction engagement 
was answered in the affirmative. The question of what shape 
and size this frame should assume was not fully answered. 
Since it was demonstrated that a circular sight could sie- 
nificantly enhance a rifleman's performance, further testing 
could determine the optimum size, or set of sizes for such 
a circle to assume. This dimension having been determined, 
frames of other shapes, but sharing this major dimension 
eantd he tected ton detoarmine. am opuamum sel va Mudie, Gane 
final choice of physical characteristics for the frame would 
then be reduced to engineering considerations, 1.€., lowest 
cost to manufacture, most rugged, most practical, etc. 

The two areas of sighting in which the Small Arms 
Advisory Committee felt there was great need for improvement 
were short-range and night engagements. By pl acamg. a chan 
line of luminous material on the rear surface of several 
optimum or near-optimum frames, and conducting additional 
tests under varying levels of reduced Valo ht tye eouulna 
be determined whether or not this concept would aid in jtive 


night engagement problem. 








B. ALTERNATE CONCEPTS 

The need for aids to sighting has been apparent for 
many years. Some of the items growing out of this need 
mere the telescopic sight, and the single point Sight. Ad- 
vances in technology have led to rugged, economical models 
of these aids which could be adapted to military use. Ad- 
ditional testing could determine whether or not these de- 
feeees Would be superior to the concept expressed in this 


thesis. 


C.. TRAINING 

It has been observed that personnel who are very famil- 
iar with rifles or shotguns have little or no provlem ad- 
weamine CO military firing. The cost and time necessary to 
Vvema flan not experienced with weapons this ramiliarity, 
however, precludes this solution to the small arms systems 
etteéctiveness problem. Testing beginning with untrained 
Suueects could determine whether the front sight frame, 
Mec@mas a training aid, could enhance the individual riflie- 


man's effectiveness with his weapon. 


D. MOVING TARGETS 

ieaaects tired at in this e€xXperiment, while 1lectane. 
were stationary. The need to fire at a moving target in 
eierit-range, quick-fire engagements is no doubt high. In 
addition, small arms must be used effectively against heli- 
copters and low-performance, fixed-wing aircraft in the event 


of a sophisticated enemy. There is every reason to believe 


Zo 





that the aid provided by the sient modiiteattoneue aan 
fms project could be even mere Ciicct ive gags omen im: 
targets. The optimum diameter, however, might change with 
mitemoize and lateral speed of the target. xecerdieg)),, 
this experiment should be repeated using moving personnel 


mieeets tO achieve direct comparisons. 
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VII. TECHNICAL SUPPLEMENT 


EXPERIMENTAL PROCEDURE 
ile Equipment 
The weapons used in the experiment were tnree Seas 
lard U. 9- Army issue MI6A1 rifles: One rifle wa modified 
with the fae unch eater wleawemmee cscs and another with the 
2.64 inch frame. The third rifle was used unmodified a5 a. 
control. Two additional rifles were on hand in case one of 
the test weapons malfunctioned. All weapons were im aVGes 
age issue condition. 
Four target mechanisms (M31A1) were employed to 


provide the sudden target exposures » Perret eae the hit 


An interval timer (Lata eee Model 5004B) was used 
moma c Late’ and control the target exposure. 

A home-made control console was used to ge lees 
the target for exposure» and indicate ase hit was in- 
dicated by illumination of two 115v- fciourescent bulbs. 
Figure 10 is 4 schematic diagram of the control system. 

The target mechanism control and hit signals were 
carried on 4 four pair cable, formed from two pairs OL 
wire, communications » wp-1 TT. One cable was employed iO 
each target mechanism. The A. ©- power harness Was fabri- 
cated from number 10 and number 12 copper rem ae 8). 

. Teme 
The terrain was part of a known- dist anct Ti re 


ee Ord, California. The firing position, and 
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all four target emplacements were situated in a flat area 
between the two approximately 10-ft. high berms which formed 
tmeeZ00 and 300 yard lines. The natural vegataticneyas 
Short and sparce, and was not a factor in the target ac- 
quisition process. 

See lLarcets (Figure 11) 

The targets at all four locations were "E'' type 
polyethylene silhouettes, measuring 40.25 inches in height 
and 19.5 inches in breadth. The targets were mounted on 
the M31Al target holding mechanisms. 

The targets were displayed in a random order which 
mromeonstrained so that each S faced each target an equal 
nomen Of times with each sight configuration. 


oo ve 
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The subjects were 10 enlisted men from "F" Compny, 
U. S. Army Combat Development Command Experimentation Bat- 
talion, Experimentation Brigade, Experimentation Command, 
FomenmOrd,. California. Five different Ss were tested each 
day. Each S was tested using each sight configuration. 
Ali Ss had an Infantry Military Occupational Specialty, 
aimeiad received quick-fire training in the past. Seven 
had experience in Vietnam. 

oe Orlentation 

Upon arrival at the test sate the Ss were civeusa 
Ourentaticn briefing. The target-acquisition problem was 
explained, as was the purpose of the experiment. The range 
configuration was explained, and its operation was demon- 


strated. 
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Figure 11. M31Al Target Mechanism. 
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6. Training 

Prior to actual testing with the weapons, the Ss 
Meme given a brief refresher lecture im@tiesbackoround 
principles, and objectives of the quick-fire technique. 
Wiemlecture ended with an explanation of the modificatieme 
to the quick-fire method which were necessary to properly 
utilize the sight augmentation frames. These modifications 
were: firing with one eye closed, and looking through the 
Eyame at the target, as opposed to over the sights in the 
Seemdard quick-fire procedtre. 

AGter an OrTlentation demonsceracuonmeo. molten ac. 
oaemes fired five rounds with each sight configuration to 
familiarize himself with the proper body-weapon-target 
sdinamant | ae a ha Soiree TY Seo eek UO Ve Si 
Meemres were of sufficiently long duration that time was 
not a factor (3-4 seconds). It was stressed, however, that 
Seaideard Sighting techniques should not be used since in 
miemactual experiment, the exposure time would be too short 
eomalOw this. 

heter "ali Ss had firéd@tifiteen familiarization 
momas, a training run of the entire experiment was conduc- 
eeaere This run was identical to the actual experiment, ex- 
cept that different random orders of Ss, sight configurations 
@emcarget exposures were employed. 

fe esting 
Testing began after a break for the noon meal. 


When it became time for a S to fire, his number and the ap- 


propriate sight configuration were announced. The S then 
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took 1 magazine with twenty rounds, and the appropriately 
contigured weapon to the firing position. The command was 
given to load and lock the weapon, and the question asked, 
NAre you ready?" At this time the S unlocked the weapon 
and replied that he was ready. 

The targets were presented in random order, one 
at a time. When a target appeared, the S fired one round 
at it. He was told whether the shot was a hit or a miss, 
miemeaiter a short unspecified interval, another tarcset ap- 
peared. This process was repeated until 20 targets had ap- 
Meared., ihe S then cleared the weapon, moved behind the 
merioe line, reload the magazine, and waited until his next 


tim to fire. Since time was a factor, a shot did not in- 
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Ti the S failed to fire during an exposure, and the weapon 
had not malfunctioned, amiss was recorded. 
ee hose testang 

Each day, after all Ss for the day had fired, the 
Semvere asked to fill out a questionnaire giving personal 
data and commenting on the problem, the concept, and the 
experiment. Appendix A is a copy of the post experiment 
questionnaire administered to the Ss, and Appendix B lists 


a summary of the responses. 


Be DETAILED RESULTS 
i. Data 
Timer data was collected in 120 cells Swe demec 


described the number of hits achieved by each Ss with each 
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Sight configuration for each target. Since the total num- 
ber of rounds fired per cell was Small) (5) and sthesseaeece 
tical analysis required data which was distributed according 
pomene laws of a member of the normal family of distrabpuced 
functions, the proportional variates were transformed using 
the transformation 

en = Z arcsin Veoh 
where 


Piik = the propegemen: Erom cel 1 Sage menecee 


apie 1 lists the data by cells. the number anne 
Mmigemelett-hand corner of each cell is the total number of 


ieeomecor the given Ss, sight, target combination. This 
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CSUR. , 7 1, 22 Fee eee 207 r3 3 nte 
which was transformed using the arcsine transformation. 
Thewresulting normal variates are the primary cell entries. 
faeelimieial Hypothesis 

seven primary null hypotheses were tested simul- 
mitieeiwsiy, utilizing a four-factorial, randomized block 
toon of an analysis of variance model. The Ss were con- 
sidered blocks, since each S received all combinations of 
Meomeest variables. The analysis of variance calculations 
were performed on an IBM 360 digital computer, utilizing 
the BMDOZV program prepared by the Health Sciences Comput- 


mmgeebacility, University of California at Los Angeles; re- 


msed Septebmer 12, 1969 [3]. 
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AND NORMALIZED DATA 


SMALL (2) 

(1) 50 YRD (2) 

L(2) R(1) L(2) 

1 

ODS OS 9273 
2 2 

2145) leseote taser 
Ml i 

Ooh POTS Gs 
1 oa 

nomi "on 5 (076 
4 2 

21s ees a eo 
2 3 

TG esa ee 
2 0 

Pe eaten 0000 
5 2 

igus leases 
1 fl 

2143 Por SOR 
2 2 

TD) ale seen 11 BADE 








TABLE I. 


SIGHT (i) 


DISTANCE (j) 


TABLE OF OBSERVED AND NORMALIZED DATA 


WRRECIION (k) 


SUBJECTS (m) 
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LARGE (3) 
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The null hypotheses were of the forms: There is 
Memdarrference between the levels of variable |G) eee 
there 1S no interaction effect between the levels of vari- 
ame (1) and variable (j), i=1,2,3; j=1,2,3, 1#), and there 
is no interaction effect between the levels of variable 1, 
variable 2, and variable 3 combined. 

The alternate hypotheses were then of the forms 
Mmere 15 a difference, or there is an interaction. 

The hypotheses were tested in the following man- 
ner [4]: 

a) Assume Hl true ee 

BymerejecttH 1EMre>) FaG-2 0s 

Seo noOtemelect le fe ele Fy (a=.05) 


TL nm ~~ a 4 
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pag 9 Une = ti. Daowmad an *.20 8 Lite Rak = laure 
a& 4i4w dh & ao OK & o/ wv ead ~™ «7 


sere 
~~ ad a] &*> & — w - = =_ — ov _ wr ww os mm oe 


fin 


a) The null hypothesis (HA): Tnere was NOwdriten. 


Emeempetween Sight configurations was tested against the 


a@ieeeamate hypothesis (Hy): there was a difference between 
Peewee COntigurations. The He Was rejeered ah) Eheme ee 
level (F = 4.21039 > 3.55 = Fi, (a=.05)). 


bB) The H,: There was no difference between ranges 
Bomeme Largets was tested against the Hy: There was a dif- 
mmenmce between ranges. The Hy Waserejectcd ar the so-aUs 
level. (F = 31.79702 > 5.12 = Fg (a=.05)). 

c) The HH? There was no difference between dir- 
ections to the targets was tested against the Hy? There 


waewa difference between directions to the target. ~The si 


eeued not be rejyectsd at the a=.05 level, but could bemac 
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the a=.10 level. (Fy (a=.05) = 5.12 > F = 3.90604 > Fy (a=.10) 


same 50 ) . 

d) The Ho: There was no interaction between sight 
configuration and range to the target was tested against the 
Hy: There was an interaction between sight configuration 
mmrange to the target. The Be could not be rejected at 
eeeeter the a=.05 level, or at the a=.10 level. (FS (a=.10) 
=92.02 > F = .04368). 

See tne HH? There was no interaction between sight 
configurations and directions to the targets was tested against 
the Hy? There was an interaction between sight configurations 


pa@emaurections to the targets. The He was not rejected at 


eaeemer the a=.05 level or the a=.10 level. (F4, (a=.10) = 
oe OOS TS. 

i ele Ho: There was no Interaction betweeneramncces 
to the targets and directions to the targets was tested 


against the H There was an interaction between ranges to 


A’ 
@@emearcets and directions to the targets. The H was not 
Wemeered At Cither the a=.05 level or the a=.10 level. 

(Fg = 3.36 > F = 2.07092). 

g) The Hy? There was MoO thimee-way interactlommpe. 
tween sight configurations, ranges to the targets, and dir- 
sermons to the targets was tested against the Hy: There was 
a three-way interaction between sight configurations, ranges 
to the targets, and directions to the targets. The Bs Was wile 


meyected at either the oa=.05 level or the a=.10 level 


(F{, (a= .10) oe ee eo 
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Tables Ii and ill list the results oe eiiemem czars 
of variance calculations and the formulas for computing the 
F-ratios with the test results respectively. 

3. Subsequent Hypothesis 

Analystseo0f variance cal cuiations , ame -ratuomees ae 
pie serve to demonstrate that a statistically sioenificant 
difference exists between the effects of different levels 
Beene Variables. For those variables with more than two 
mevwels, further testing is required to determine which ievels 
Seeetroups of levels differ significantly [4]. 

The Scheffé multiple comparison test was used to 
Metermine which sight configuration differed from which 


Sieners. Using the method described in [5], a set of F- 


M@iemvarioOus sight types and groups of sight types did not 
Weer. these F-values were then compared to critical 

mes derived from the F-distribution family to test whether or 
Meremeche null hypotheses could be rejected at tne a=.10 level 
of significance. Table IV lists the coefficient and cal- 
Gieat?oin Values used in the Scheffé test. The F ratios 

were formed by dividing the A value for a given comparison 
by the associated mean square value listed in the analysis 
Seed riance calculations. The degrees of freedom (df) for 
@resnunerator of this statistic is equal to the number of 
Mevets (k) minus one. (In this case 3-1=2.) The denomina- 
feamedt 15 Cqual to the number of data points per lever (jy) 


minus one, times the number of levels 3(40-1) = 117. If 








TABLE II. ANOVA TABLE OF NORMALIZED DATA FOR 4 FACTORIAL 
RANDOMIZED BLOCK DESIGN 


SOURCE di Be: oo MS 
Sight Configuration (1) 2 2.42621 eis 
Target Distance (2) 1 Zi, 74825 22 <1 Be5 
iemeet Direction (3°) 1 1265020 1.38020 
Subjects (4) 9 10239271 LZ 0S 
1x2 Interaction 2 O20 285 0.01430 
Paomimceraction Z OLE IS OZ 0.09681 , 
1x4 Interaction 18 5.18617 0.28812 
Peo uteraction i 1.39899 1.39899 
Peon teraction 9 6.45377) Oreos 2 
Meee c coc CRON 3 ety eee. S Ce 
ieeeo Interaction Z LZ 49S6 0.62481 
Pee interaction 18 5.90927 0. 32629 
fee Interaction 18 ee oo OF US oy oul 
fee Interaction 9 6.07984 0.67754 
meee’ Interaction 18 6.44965 Or 55 ool 
ROTAS 119 75.29498 
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feobeE IV. TABLEAU FOR SCHEEFE MULTIPLE COMPARISON TEST oR 
SIGHT CONFIGURATIONS 


GROUPS COEFFICIENTS ce . he 
COMPARED* a a a oo 
1 2 3 
l vs 2 1 aa 0 2. = 11 AOS lies 
l vs 3 i 0 zi 2 1. 7820 eu 
2vs 3 0 1 a 2 12.8572 2.0663 
2 vs 143 et 2 = 6 23.9324 2.3865 


Sempscripts 1 = Standard 2 = Smali 3 = Large 


me = 55.0632 EX, 206601584 2X, = 53.2812 


a -_ ~~ 
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thas F-ratio is called F, then the statistic a) | een 


ee distribution. The ¢ritical Value stories 
2 


therefore formed, Pgs = 2rri7 ( =, 10) ="45700 Siitiemee se 


the F 


used was: 


a) Jf FoF Le qe H 


Crit” 


ee eieeet: EA dOmsnoterevcer H. 


Teele 
Hmeshypotheses, F values and results stor st mcmoe netic 
meeteare tabulated in Table V. 
a Post Experiment lesting 
In order to characterize the Ss preterences = tose 
G@meeeorent Sight configurations, their preference ordering re- 
sponses from the questionnaires were analyzed using the 
lmemaall Coefficient of Concordance Test [6]. 
Came Kendall's test. tic 
Ho: There iS nho agreement in tite Ss pretercemec. 
for sight configurations was tested against 
ene 


H There 1S) acrecmemu. 


ie 
The H, Was Yejected duarie w- 7 Uletevel, (S?) (a=. 01) 
eel < S = 98). The data, calculations and results of the 


Kendall test are listed in Table VI. 
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Meese V. RESULTS OF TESTS OF HYPOTHESIS FOr asCI EE Ui \aieies 
VARIABLES COMPARISON@IES! 


TEST HYPOTHESES "test ‘crit 
Value (oa) KEsUET 

pa Oe an@arads Same fasesmal il 

1 , Seo aa 4.70 REJECT 
Hy: Small better 
fees standard same as large 

2 .1363 4.70 FAIL 
Hy? Stamndara better 
Ieee 6Clf Mall same as large 

5 . Fey 7 4.70 REJECT 
HA? Small better 


H,? Smee lesame as std. . 
lange Combination 
“ Ye. |) cam! ! lene re 


H.: Small better 
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maAbLE VI. DATA OF SUBJECT SIGHT PREFERENCE AND CALCULA Teo. 
FOR KENDALL'S COEFFICIENT OF CONCORDANCE Sioa 


= 
Cs 
<f 
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Nes < = 
K=10 a a 
1 i 2 
2 2 1 
3 2 l 
4 2 1 
nS 1 2 
eS 
Sao 1 2 
©) 
oes 3 1 
o 5 1 
9 1 2 
10 1 2 
R. ie 18s 
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R.-EZR./N ae a: 
al Ae 
(R;-ZR,/N)? 9 2s 


Woe 149 = S/ask? (NP-N) 


a=0.1 
po On ea oo- l= 5S = 26 RE H,: 
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APPENDIX A: POST EXPERIMENT QUESTIONNAIRE 


BACKGROUND INFORMATION 


jp 
© 


ba 
LK 


BZ. 
eS: 
14. 
i>. 


WOMOnNKANRWN- 


Shooter number. 

Name. 

Rate 

SOGewoer. Number. 

neo. S. 

Age. 

Mesmace1ve DULY. 

Are you right/left handed? 

ee OMG Ul Chia Reet fane am 

If yes, where and when? 

Have YOU Deen Stattoned aneytetnam: 
If yes, how long? 

Did you use quick-fire techniques? 
Non-Military Shooting Experience? 
a. Have you hunted? 

Never 

> Za mes 

eS times 


6-10 times 
11-15 times 
15 4 imec 


f you hunt, is your weapon experience with? 
Shotgun only 

ab ae lee foi) ss 

Some SHO TOU smo s tle ile 

some rifle, noscin ssnotaun 

Other 

Do you enjoy firing weapons? 

Do you own a weapon? 

Are you a member of NRA? 

Were you ralsScd in wuroan or Tita) Conmunin 


oO 
WPWNFHIAO BWDP 


PONENTS UPON THE EXPERIMENT 


le, 
er 


Cel 


Doryou fee] there 15 ai need to improve Gute aimee 


shootines techniques’ Yes or no. Explain answer 
Do you feel the concept behind the special sights 
anes Vaiend. ) YeSv Oreo. = weet answer. 


Woes the testins method seem as though 1t wii 
détetmane which Sight coutiweuration 1s Des ec muri 
OG NO. Explain Answer . 

De yourteel that Carget time was. 

dee eos! Ong 

De ptoo short 


c. adequate 
Do you feel the target distances were correct? 
Yes or no. If not what distance would you Suz ¢cer 
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all. 


Was the training given prion to. tes tanewbeme tien 
CO One ee Se Oue a) O 

Would more training have yielded better results? 
YesJor Mes Lisves awh t etic 

a. more le@tinres 

De MG Be wpnete tec 

Can. UGA 


COMMENTS AND RECOMMENDATIONS 


i, 


Howecould the experiment be ampmevede ine encom ucee. 
lowing areas? 

a. Gaining knowledge about which sight 1s Superior 
b. Benefit to shooters 

Cem benetit to arledwioneecs 

d. Treatment of shooters 

e. Obtaining general knowledge 

Which target(s) did you feel most contident Wiehe. 
ting? 

Do you feel you scored Sieniticantl, better. an 
One particular Sight Cons clrarion ala. eso 
which one? 

Do you feel you would have scored significantly 
better with anyone of the sights if exposure tiie 


1 ’ * 5 
Seer Pee ietet ons. we oF wre toh ce rch + foe i iiseeatte as Lees: 


ut av eae —_ A errs en ee ae a Wg wre om ~ 


Rank the 3 SIO GS 110 Orde ten: preference. 
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APPENDIX B: SUMMARY OF SUBJECTS RESPONSES TO POST EXPERIMENT 


tel 


QUESTIONNAIRE 


BACKGROUND INFORMATION 


i 


es 


Age: Ages ranged from 1/ t60° 23 yroangeee oe 


Yrs. Active Duty: Range from 6 mos to 4 yrs; avg 
Zanes . 


vietnam Tour. 80% had a tCoUmewiiheaye steno vamar 
10 mos. Range 2-12 mos. 


100% quick-fire trained within 6 mos of entering 
Sicmay lice 


NOm-ml itary Shooting expe rienec 
Never 20% 

PokO).20.% 

Over 15.7 60); 


weapon experience: (of the 8 men with non-milmesms 


Sie Titre only 
Za eo Some Shoteun mostly rigle 


weet ioore ey: c MOStiy Sie toum, 

Enjoy firing 80% 

Own weapon 50% 

NRA member 10% 

Rural community 50% 

90% - need to improve 

Way - MOSt tgtS in a fire fight are close rancewame 
moving. O.F. training needed to handle Giiee 
Pomc sale  itenedcc son ep hore Ei Ol 

90% valid concept 


OW emecseine determine pest 


60% too short 
40 adecuate 


MOMS eecOnreece ralge 


LG beneti cial 


Qo 


Sieemere trainine - 52.5% practicem-—9/.o5) men 


oe 








[3s 


30% response. Summary: More practice. More 
background as to reason for chocsing special 
Sights. "Do not tell shooter wien econaime 
hits. Test the sights with the same weapon and 
have shooter fire the 3 sights consecutively. 


50% response. »Summary: More practice, sspomna. 
tell shooter when recording to eliminate tension. 


10% respense. “Summary: Seectual combateenral.- 


10% response. Summary: Run on warmer day. 
10% response. Summary: A class session of sight 
SOMmricura tions. 


G0 ate It = Clo siensiee NOC wanes 
POze belt Pipe edi nee: UOlmudtpews 
ils, tet career munmoen™ cinec 


S07 Ore spemsce 
iiss Standard seen ¢ 
55% small sight 


Z05 no response 
LO? no Advantage since pummese Of Gulek fine wis 


-_— — we — = 


—_- = eR 
aaw & VA Ce on wth 


50% advantage on all three siehts since mere sei 
would calm down shooters, allow weapon to be 
brought to firing position, and would teach 
sSoOOkers particular sieht charactc test les muumue 
USEC Wesel. Sheree eines 

20% tandard and small sient advantage? ior ame 
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rifle system in short range, quick reaction type engage- 
ments. Two bracket sizes (1.32 and 2.64 inches in diam- 
eter) were mounted on Ml6Ai rifles. Targets at ranges 
of 25 and 50 yards, were exposed individually in random 
sequence for 1.6 seconds. Ten enlisted infantrymen each 
fired 20 rounds at the targets using each bracketing sight 
and an unmodified control sight. Results showed that a 
23% increase in hits resulted with the smaller bracketing 
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